Abstract : Upon performing colorimetric determination of chromium with diphenylcarbazide (DPC), the following were found.
INTRODUCTION

Diphenylcarbazide
(DPC) is an excellent reagent for the colorimetric determination of small quantities of chromium, and its colorimetric selectivity and sensitivity for chromium are superior. Color development with DPC has been performed in approximately 0.2 N H2SO4 in most cases,1) but for the determination of chromium in atmospheric air or in biosubstances, it is not easy to prepare the final sample solution under these conditions. Therefore, colorimetric experiments on chromium in various acid solutions were attempted and the effects of concentration of these acid solutions on the color development were investigated. Chromium is generally stable as Cr3+ in acidic states and as Cr6+ in alkaline states.2) In most of the previous procedures for chromium analysis, samples have been treated with strong acid.3) Therefore, Cr6+ in samples is apt to be reduced to Cr3+ before the colorimetric process.4) As DPC reacts with Cr6+ only, it is necessary to oxidize Cr3+ to Cr6+ before the determination. For this purpose, the effects of acids on the oxidation of Cr3 + were studied. 5>
The following acids were used. Perchloric acid (70% HClO4), sulphuric acid (H2SO4, specific gravity 1.84), hydrochloric acid (35% HCl), nitric acid (HNO3, specific gravity 1.38), acetic acid (100% CH3COOH). Standard Cr3+ and Cr6+ solutions were prepared by dissolving Cr (NO3)3 and IC2Cr207 in distilled water respectively. As insoluble Cr3+, powdered Cr2O3 was used. A solution of DPC (0.2% w/v) was made by dissolving DPC in acetone. As oxidizing agents, powdered MnO, and PbO2 were also used in addition to HClO4. All the chemicals were of reagent grade. The maximum absorbance was taken as 100, and the other absorbances were shown as a percentage of this.
The results in these tables show the following. 2. The color could be developed not only in approximately 0.2 N H2SO4. The maximum absorbance could be developed in solutions not restricted to a concentration of 0.2 N. The difference in the kind of acid used had no particular effects on color development. The maximum absorbance was observed in the range of 0.01-0.5 N for all single acid solutions, and 0.1-1% for all mixed acid solutions. 3. The color was stable over a relatively long period (about 3 hours) in all acid solutions. 4 . At higher acid concentrations, color development and fading were more rapid, and the time for maintaining constant absorbance was short. In extremely concentrated acid solutions, such as 5 N HNO3, the color hardly developed. DPC may have been destroyed in such solutions. 
B).
Oxidation of Cr3 by HClO4. HClO1, K2S2O8 and various other oxidizing reagents are effective for the oxidation of Cr3+ to Cr" in a wet state)) HClO4 was the most convenient reagent for this oxidation, because Cr3+ could be oxidized in this acid without other reagents. Figure  2 shows the oxidizing effects of 70% HClO4. This acid did not oxidize Cr3+ at all Sample : 0.2 ml of aqueous solution of Cr3+ (10 mg Cr3+/ml) plus 10 ml of 70% HClO4. Sample : 0.2 ml of aqueous solution of Cr6+ (10 mg Cr6+/ml) plus 10 ml of conc H2SO4, a higher boiling point than the former) may have become gradually higher. Figure  5 shows that Cr6+ was easily reduced in H2SO4 at high temperature.
The oxidizing ability of mixed acid solution was reduced when the solution was diluted with water. Figure 6 shows that the mixed acid solution (80% HClO4 and 20% H2SO4) lost its oxidizing power promptly as its water content increased. Therefore, the sample solution had to be adequately condensed in order to achieve perfect oxidation by the mixed acid solution, although this condensation procedure was somewhat troublesome.
There is the possibility that chromium can changed to CrO2Cl2 and vaporized into air. However, the present results suggest that the loss of chromium during the boiling process may have been very small and could not be detected. C).
Oxidation of Cr3+ by MnO, or PbO2.5) When Cr3+ exists as a water-soluble form in samples, it is unnecessary to use the mixed acid solution to oxidize it, and MnO, and PbO2 can be used much more easily. Figures 7 and 8 show that these reagents can be used to oxidize Cr3 + in dilute sulphuric acid. The oxidation proceeded very quickly, and no loss of chromium was observed during the boiling process. These reagents do not need any troublesome condensation process, but have no ability to oxidize solid Cr3O3. (powder).
